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Summary

A growing body of evidence from animal and human studies links dietary fat

composition, blood lipids, and cholesterol to the development of dementia.
Cholesterol is central to the process of Alzheimer’s disease. The primary genetic risk
factor for late onset Alzheimer’s disease is the apolipoprotein E (APOE)-e4 allele.
Apolipoprotein E is involved in cholesterol transport. The composition of dietary fats
affects levels of blood cholesterol and other circulating lipids.

Of the different types of dietary fats, saturated and trans fats increase blood LDL-
cholesterol. Blood cholesterol level and a hypercholesterolemic diet have been associated
with cognitive decline, Alzheimer’s disease and brain neuropathology. Recent studies in
animal models and in humans suggest that the deleterious effects of these
hypercholesterolemic diets on the brain may be far worse in the presence of dietary
copper. The n-3 class of polyunsaturated fat (PUFA) obtained from marine and plant
sources has been associated with slower rate of cognitive decline and lower risk of
developing Alzheimer’s disease. The n-3 PUFA, docosahexaenoic acid (DHA) has been
targeted as particularly important for brain function, and is the primary lipid in the most
metabolically active areas of the brain. Several randomized clinical trials are currently
underway to test the effects of n-3 fatty acid supplementation on cognitive decline and the
development of Alzheimer’s disease.

Keywords: Alzheimer’s disease, dietary fat composition, n-3 fatty acids intake, fish,
docosahexaenoic acid
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Risk Factors for Late Onset Alzheimer's Disease

Established Possible

Age CVD risk factors

Education Dietary Factors

APOE-¢ 4 Exercise
Obesity
Head Injury
Anti-inflammatory agents
Cholesterol/Statins
Cognitive Activities

Depression, neuroticism
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CHAP: Chicago Health and Map of Chicago
Aging Project

*Door-to-door census

*Home interviews:

6,158 persons 65+yrs
(79% of all eligible residents)

Successive Cohorts and
expansion of study
community to 9,000+

*Validated Food Frequency
Questionnaire

«Clinical Evaluations for AD on
stratified random samples
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Relative Risks of AD by Quintile of Fat Intake*

Quintile Saturated Trans Poly Mono
1 1.0 1.0 1.0 1.0
2 1.8 2.4* 0.8 0.6
3 1.1 2.9*% 0.9 0.3
4 1.4 1.8 0.6 0.2%
5 2.2% 2.5*% 0.3* 0.2

* Adjusted for age, sex, race, education, APOE4
AD: 7Y NS T -
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Cognitive Decline with High Fat and High Total

Copper
QUINTILE
1 2 3 4 5
Copper Intake 0.8 105 118 1.38 275

Median mg/d
High Saturated/Trans Fat Diet

Yes Referent -0.24 0.79 -2.95 -6.14***

No Referent 0.62 0.36 0.91 043
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Fish: Brain Food

50% to 60% Lipid

Function
Structural and functional
maintenance of
neuronal membranes

DHA

cerebral cortex

synaptosomes ..
Neurotransmission

Membrane fluidity

mitochondria

Modulation of ion
channels, receptors,
ATPase
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6-Year Cognitive Decline by Quintiles of Intake
for Types of n-3 Fatty Acids
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* adjusted for age, sex, race, education, energy intake
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R3 n-3RIEHEIENEBOAPMIE 7IVY N T —RREDKITY X2

Relative Risks of Alzheimer’s Disease by Quintile
of n-3 Fatty Acid Intake n=815

Quintile Totaln-3 DHA EPA

1 1.0 1.0 1.0
2 1.2 0.8 1.0
3 0.6 0.4* 1.1
4 0.7 0.2* 0.5
5 0.4* 0.3* 0.9

Adjusted for age, sex, race, apoE-4, education, time of observation
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